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N 1954, together with Mr. Andr~ Meyer, of the Geological Survey of the Belgian Congo, the authors had the privilege of making a joint excursion to the active volcano Mt. Nyiragongo and to its extinct southern tributary Mt. Shaheru in North Kivu, Belgian Congo. On that excursion a specimen was collected from the north-eastern inner wall of the Shaheru crater and numbered S. 80 ~ M. 2 and 3. Later microscopic study of the rock showed that it represents a nephelinite with a rather complicated mineralogical composition. Among the principal constituents of the rock two were found that could not be identified microseopically. A detailed investigation of these two minerals proved them to be new species, now named gStzenite and combeite, the description of which is given in this paper. The petrography of the rock itself will be published later in connexion with the general mineralogy and petrology of the Nyiragongo area lavas by the senior author in the papers by the Institut des Parcs Nationaux du Congo Belge, Brussels.
GStzenite.
This mineral occurs as prismatic crystals that may reach a length of 89 mm. The crystallographic axes were chosen in such a way that they B 6647 M m correspond to the conventional setting of wollastonite; accordingly, the axis of the prism zone was taken as b. Fig. 1 shows a section perpendicular to this b-axis. The faces shown were collected from two individual crystals and were indexed on the basis of the unit-cell data. The angles between the faces were measured with the optical goniometer with the following results: (100) 
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Section perpendicular to the b-axis.
(005):(105) = 146 ~ (105):(100) = 113 ~ Owing to the small size and poor quality of the crystals and the goniometer available for their measurement, these interracial angles are only accurate to =L 89 Faces outside the [010] zone are extremely rare and were detected only in a few crystals ; and these pyramidal faces are too poorly developed to be accurately measured and indexed. There is a perfect cleavage [I (100), and a good one II (001). Almost every crystal shows lamellar twinning, with twin axis b; the composition plane is perpendicular to (001). The mineral is colourless in thin section. Under the binocular microscope with low power, the crystals lying on the surface of the specimen are glass clear. The refractive indices measured with the immersion method are: a = 1.660, fl = 1-662, 7 --1-670. Birefringence weak: 7 --~ = 0.010 (calculated). Optically positive. 2Ve = 52 ~ (measured). The refractive indices given yield a value 2Vv = 53 89 ~ (calculated). The optic axial angle is somewhat greater for red than for blue. Dispersion strong. The optical orientation for sodium light is indicated in fig. 2 : the optic axial plane makes an angle of 29 ~ with the b-axis, and on (010) the extinction direction 7' makes an angle of ca. 58 ~ with the trace of the c-axis in the obtuse angle ft.
A pyenometrie measurement of the specific gravity yielded D~: ~ = 3.138.
The mineral is trieliaic. The lengths of the axes of the unit cell were measured from rotation photographs with the crystal rotated about the The powder pattern of gStzenite was recorded with the Philips Norelco diffractometer using copper radiation and nickel filter. The result is presented in table I.
GStzenite was separated for chemical analysis by centrifuging the powdered rock in Clerici's solution. The material used for the analysis was tested under the microscope and found to be of a very high purity. The result of the chemical analysis and the unit-cell content, calculated on the basis of the density and X-ray data, is summarized in table II. Neglecting the minor constituents, the stoichiometric net formula of gStzenite may be written as 5Ca(Si,Ti)Os.(Na,Ca,A1)~F3. 5. The structural interpretation of this empirical formula must be left till the crystal structure of the mineral has been worked out. A qualitative spectrographic test revealed the absence of Ce, Yt, and Cb in the mineral. Experiments made with the Leitz heating microscope (1954 model) revealed the fact that the birefringence of gStzenite is strongly decreased on heating. At a temperature of 955o-4 -10 ~ C. the mineral becomes isotropic and loses its transparency. A powder pattern of the heated material showed the mineral to be decomposed. The decomposition product consists apparently of a mixture of phases the identification of which is difficult.
GStzenite is easily Soluble in hot diluted hydrochloric acid. In chemical composition, g5tzenite is closely related to calcium rinkite from Yukspor, Kola. Calcium rinkite may be derived from rinkite by replacing most of the rare earths by calcium. Rare earths are not present at all in gStzenite. Accordingly, the following series with decreasing rare-earth content may be established : rinkite-calcium-rinkiteg6tzenite. The optical and unit-cell data for rinkite and calcium rinkite being incomplete so far, an accurate comparison of these three minerals with each other is not possible. However, the entire absence of the rare earths (and Cb, Sr) and the somewhat higher fluorine content of gStzenite as well as its slightly differing optical properties seem to justify the mineral being distinguished from calcium rinkite. GStzenite is also formally related to wollastonite and peetolite. The mineral is named after the German traveller, Count G. A. von G5tzen, who was the first white man to climb Mt. Shaheru and Mt. Nyiragongo in 1894, together with a German companion.
Combeite.
Crystals are poorly developed; in some instances stout hexagonal prisms were found, a few tenths of a millimetre in length. No terminal faces are visible, and there is no cleavage. The mineral is colourless, optically uniaxial, positive; birefringence very low. Refractive indices by the immersion method: E~w = 1.598• D~o ~176 = 2.844 (pycnometer).
A series of Weissenberg photographs proved the mineral to be rhombohedral. The unit-cell dimensions were determined from rotation photographs about the a-and c-axis, respectively. The results are: c = 13.14• ~.
c/a = 1.260. (filtered copper radiation) is summarized in table III. The indexing is based on the unit-cell dimensions given above.
Combeite was separated from the rock for chemical analysis by centrifuging in Clerici's solution. A microscopic test revealed that the material to be analysed was of a somewhat lower purity than the analysed material for gStzenite. However, the contamination consisted mostly of the alteration product of combeite to be described below. The result of the chemical analysis and the unit-cell content, calculated on the basis of the density and X-ray data, is summarized in table IV. The following simplified formula may be tentatively written for combeite: Na4(Ca,A1,Fe)sSi6016(OH,F)2.
The unit cell contains three formula weights. A structural formula cannot be established as long as the type of the crystal structure has not been determined.
Combeite is easily soluble in hot diluted hydrochloric acid. Much of the mineral has undergone alteration, as illustrated in fig. 3 . The crystals consist mostly of an alteration product in which unaltered combeite forms irregularly shaped relics resembling olivine relics in serpentine. The alteration product has a birefringence higher than that of combeite and a wavy extinction. It is uniaxial negative with the optic axis parallel to that of unaltered combeite. The refractive indices are lower than those of combeite and vary within the range of ca. 1.56-1-57. No noticeable difference was found in powder pattern between pure combeite and a combeite material in which the alteration product was strongly enriched. The similarity in powder pattern and homoaxial growth of combcite and alteration product indicates that the latter is structurally and probably also chemically closely related to the former. The data for combcite given above are not consistent with any known species. Formally, it represents an analogue to eudialyte.
The mineral is named after the late Mr. A. D. Combe, of the Geological Survey of Uganda, who contributed much to the geology of the Virunga volcanic field ; the name should be pronounced kb-Smbite.
